Identification and characterization of mouse TRMU gene encoding the mitochondrial 5-methylaminomethyl-2-thiouridylate-methyltransferase.
The nucleotide modification in tRNA plays a pivotal role in the fidelity of translational process. The mutated mitochondrial tRNA (mt tRNA) associated with human diseases often exhibited a defect in nucleotide modification at wobble position of anticodons. Recently, the product of trmU, 5-methylaminomethyl-2-thiouridylate-methyltransferase, has been shown to be one component of enzyme complex for the biosynthesis of mnm5s2U in the wobble position of the bacterial tRNAs. Here we report the identification and characterization of mouse TRMU homolog. A 1532 bp TRMU cDNA has been isolated and the genomic organization of TRMU has been elucidated. The mouse TRMU gene containing 11 exons encodes a 417 residue protein with a strong homology to the TRMU-like proteins of bacteria and other homologs related to tRNA modification. The mouse TRMU is ubiquitously expressed in various tissues, but abundantly in tissues with high metabolic rates including heart, liver and brain. Furthermore, immunofluorescence analysis of NIH3T3 cells expressing TRMU-GFP fusion protein demonstrated that the mouse Trmu localizes in mitochondria. These observations suggest that the mouse TRMU is a structural and functional homolog of bacterial TrmU, thereby playing a role in the mt tRNA modification and protein synthesis.